study Design. A case report with an 11-year follow-up assessment after resection and reconstruction for lumbar chordoma is given. The literature relevant to this topic is reviewed.
Objectives. To report the long-term outcome in a case of lumbar chordoma, to review the literature on vertebral chordoma, and to outline the rationale for surgical resec tion in such cases.
Summary of Background Data. Chordoma is a malig nant bone tumor that grows slowly, often recurs iocally, and metastasizes late. Although different treatment ap proaches exist, including radiation and surgery, the only curative treatment is early and complete surgical excision of the tumor. Immediate spinal stability must be achieved with appropriate replacement or bone graft with rigid fixation.
Methods. The 11-year follow-up evaluation of a 42-year-old woman with L3 and L4 vertebral body chordoma treated with complete removal, femoral shaft allograft replacement, fusion, and rigid metal fixation is reported. The patient was observed with serial physical examina tions, radiographs, and laboratory studies over 11 years.
Results. At this writing, 11 years after the resection of the L3 and L4 chordoma, the patient is asymptomatic without evidence of recurrence or metastasis.
Conclusions. As reported, vertebral chordomas are not curable, but the authors' experience contradicts this. The surgeon should aim at a wide, or at least a marginal, excision followed by a stable reconstruction. [Key words; allograft, chordoma, fusion, lumbar spine, rigid fixation, surgical resection] Spine 2000;25: [2537] [2538] [2539] [2540] Chordoma is a malignant bone tumor believed to be derived from the remnants of the notochord."'^®''^''Û sually, it grows slowly over a period of many years, often recurs locally, and metastasizes late in its course to the lungs, liver, brain, bone, and soft tissues.'''" Typi cally, chordoma is seen in late middle-age and older pa tients. It may occur anywhere along the spinal column, but it is seen more commonly in the clivus and the sa crum and less often in the vertebrae.
On gross inspection, a chordoma may be soft or firm, and often appears lobulated. Although there are variable histologic patterns, a chordoma characteristically con- The survival rate appears to be affected more by local tumor progression than by metastasis.'''" Chordomas lead directly to death in 63% of cases, with a 50% sur vival rate at 5 years^'"''" and a 28% survival rate at 10 years.'''^Treatment outcome is significantly influenced by the size and site of the chordoma.'''" Chordomas found in the vertebral bodies appear to be more malig nant than those arising in the clivus or the sacrum.^Me tastasis have been reported in 80% of the vertebral body chordomas, as compared with an overall rate of 43%, considering all chordomas.Î n general, vertebral chordomas are so uncommon that the authors are forced to report long-term follow-up evaluation of such tumors on a case-by-case basis. They believe that this case report on the 11-year follow-up evaluation after surgical resection of a lumbar vertebral chordoma should be documented to define further the role of such difficult treatment efforts.
• Case Report In July 1988, surgica resection of the L3 vertebral body and the superior 75% of the L4 vertebral body was performed (Figure 2 ). The vertebral bodies were removed anteriorly and replaced with a femoral shaft allograft 14cm long, which was fixed with an AO plate and Steinmann pin anteriorly. This was followed by posterior resection of the posterior elements of L3 and L4, and posterolateral fusion with autogenous iliac bone graft using variable spinal plate and pedicle screw fixation from L2 to SI bilaterally ( Figures 4A and 4B) . The diagnosis of chordoma in L3 and L4 was confirmed with permanent section analysis.
After surgery, thepatient was found to have weakness ofthe left foot dorsiflexion. She had a complicated postoperative course, including difficult fluid volume management, metabolic acidosis, and a briefepisode of pulmonary edema, which re solved with diuresis. Oxycodone was used for paincontrol for 1year after surgery, and hydrocodone for 5 years subsequently. By 1991, she was able to walk several miles at one stretch. The patient eventually was able to wean herself from all pain med ications by 1994. She had no back or lower extremity pain.
Follow-up radiographs in August 1999 ( Figures 5A and 5B) showed solid fusion from L2 to SI with incorporation of the femoral shaft allograft. Fractures of one L2 pedicle screw, one anterior AO screw at L5, and one Steinmann pin were noted, but did not affect stabilityor the final surgical outcome. At this writing, 11 years after surgery, there is no radiologic evidence of degeneration above the solid four-level fusion, nor evidence of local recurrence or metastasis.
• Discussion
It isvery uncommon to have chordoma oftwo neighbor ing vertebrae at presentation as inthe reported case. The question arises whether this was the result of hematogenous spread, multifocal development of chordoma, or direct spread across the disc. Nevertheless, this is a case report on removal of chordoma involving two adjacent lumbar vertebrae.
The authors believe that the only curative treatment for chordoma is an early and complete surgical excision of the tumor. Aggressive and thorough resection is im portantbecause survival isrelated more to local progres Risk-benefit assessmentand careful planning must be per formed before such surgical decision preceding surgery. The second major problem encountered in the surgi cal management of vertebral chordoma is the reconstruc tive surgery. Immediatespinal stability must be provided using appropriate replacements or bone graft with inter ative infection rate also may have been affected by radi ation treatment.
